Objective: Our aims were to (1) determine the long-term oncologic outcome for patients with rectal cancer treated with preoperative combined modality therapy (CMT) followed by total mesorectal excision (TME), (2) identify factors predictive of oncologic outcome, and (3) determine the oncologic significance of the extent of pathologic tumor response. Summary Background Data: Locally advanced (T 3-4 and/or N 1 ) rectal adenocarcinoma is commonly treated with preoperative CMT and TME. However, the long-term oncologic results of this approach and factors predictive of a durable outcome remain largely unknown. Methods: Two hundred ninety-seven consecutive patients with locally advanced rectal adenocarcinoma at a median distance of 6 cm from the anal verge (range 0 -15 cm) were treated with preoperative CMT (radiation: 5040 centi-Gray (cGy) and 5-fluorouracil (5-FU)-based chemotherapy) followed by TME from 1988 to 2002. A prospectively collected database was queried for long-term oncologic outcome and predictive clinicopathologic factors. Results: With a median follow-up of 44 months, the estimated 10-year overall survival (OS) was 58% and 10 year recurrence-free survival (RFS) was 62%. On multivariate analysis, pathologic response Ͼ95%, lymphovascular invasion and/or perineural invasion (PNI), and positive lymph nodes were significantly associated with OS and RFS. Patients with a Ͼ95% pathologic response had a significantly improved OS (P ϭ 0.003) and RFS (P ϭ 0.002). Conclusions: Treatment of locally advanced rectal cancer with preoperative CMT followed by TME can provide for a durable 10-year OS of 58% and RFS of 62%. Patients who achieve a Ͼ95% response to preoperative CMT have an improved long-term oncologic outcome, a novel finding that deserves further study.
B ased largely upon the results of 2 large multicenter randomized trials, an NIH-sponsored Consensus Conference in 1990 recommended postoperative combined modality therapy (CMT) for stage II and stage III rectal cancer. [1] [2] [3] The effectiveness of postoperative CMT in this setting led to the evaluation of preoperative CMT in the treatment of locally advanced rectal cancer. 4 -20 A recently completed prospective randomized trial has demonstrated that preoperative CMT provides for superior sphincter preservation rates and local control when compared with postoperative CMT. 21 However, there was no significant difference in overall survival between the groups receiving preoperative and postoperative CMT. 21 Local recurrence rates for locally advanced rectal cancer treated with preoperative CMT and radical rectal resection have been reported to range from 0% to 30%, recurrencefree survival (RFS) from 59% to 90%, and overall survival (OS) from 60% to 100%. 4 -15,17-21 Although encouraging, the studies generating these results have several limitations and must be interpreted carefully. First, the studies lacked standardization of CMT regimens and surgical technique. Some studies were based on small sample sizes with inadequate follow-up intervals. In addition, there is a lack of data available concerning predictors of outcome and the importance of pathologic tumor response to oncologic outcome.
It has been reported that preoperative CMT can achieve a pathologic complete response (pCR), defined as no viable tumor cells in the resection specimen, in 5% to 33% of patients with rectal cancer and that these patients may have an improved oncologic outcome. 4 -9,15-18,21-28 Additionally, we have previously reported that patients who achieve a nearcomplete (Ͼ95%) pathologic response to preoperative CMT may benefit from an improvement in oncologic outcome. 17 However, the impact of the extent of pathologic response on long-term oncologic outcome remains unclear.
Therefore, our aims were to (1) determine the longterm oncologic outcome for patients with rectal cancer treated with preoperative CMT followed by TME, (2) identify factors predictive of a durable oncologic outcome, and (3) determine the oncologic significance of the extent of pathologic tumor response.
METHODS

Patient Population
The study group consisted of 297 consecutive patients with locally advanced (endorectal ultrasound T [3] [4] or N 1 and/or clinically bulky) primary rectal adenocarcinoma, treated at Memorial Sloan-Kettering Cancer Center between 1988 and 2002. All patients had biopsy-proven rectal adenocarcinoma (median distance from anal verge, 6.0 cm; range, 0 -15 cm). Patients with recurrent rectal cancer were excluded.
The prospectively collected Colorectal Service database, supplemented by a comprehensive chart review, was queried to determine local recurrence, distant metastases, OS, and RFS. In addition, clinical and pathologic factors were evaluated for their association with local recurrence, distant metastases, and OS.
Preoperative CMT
A total of 277 patients (93%) received 5-FU-based chemotherapy, either by bolus (n ϭ 259, 87%) or continuous infusion (n ϭ 18, 6%). The remaining 20 patients (7%) had preoperative chemotherapy with irinotecan.
The most common protocol for bolus chemotherapy was 5-FU (325 mg/m 2 /d) with leucovorin (20 mg/m 2 /d) given for 2 cycles of 5 consecutive days on weeks 1 (days 1-5) and 5 (days 29 -33) of radiation therapy. The most common protocol for continuous infusion chemotherapy was 5-FU (225 mg/m 2 /d) for a 6-week continuous cycle. Irinotecan was most commonly administered as a bolus infusion of 10 mg/ m 2 /d for a 4-week continuous cycle.
External beam radiation therapy (EBRT) (median dose, 5040 cGy; range, 1980 -5400 cGy) was delivered according to previously published techniques. 29 EBRT was most commonly delivered using 15-Mv photons via 3 or 4 field techniques. The perineum was blocked as much as possible in the lateral fields. EBRT was delivered in 26 fractions of 180 cGy per day, 5 days per week, for a total of 4680 cGy. Two boost doses of 180 cGy were delivered to the primary tumor bed for a total dose to the tumor of 5040 cGy. Four patients had EBRT doses of less than 4500 cGy; 1 required dose attenu-ation due to prior pelvic irradiation for Hodgkin disease, and 3 required early termination of therapy due to severe gastrointestinal toxicity.
In addition to preoperative CMT, 255 patients (86%) received postoperative chemotherapy. A total of 239 patients (94%) were treated with postoperative 5-FU and leucovorin. The remaining 16 patients (6%) were treated with 5-FU and leucovorin with either oxaliplatin, irinotecan, or other agents.
Surgical Resection
Patients underwent radical rectal cancer resection, according to the principles of total mesorectal excision (TME), 30, 31 at a median interval of 42.5 days (range: 25 to 95 days) from the completion of preoperative CMT. Briefly, the technique of TME involved sharp dissection of the mesorectum in the avascular, areolar plane between the visceral fascia of the mesorectum and the parietal fascia overlying the pelvic sidewall. For middle and low rectal cancers, the entire mesorectum was mobilized and resected as an intact unit. For high rectal cancers, the mesorectum was divided at a right angle to the bowel, 5 cm distal to the mucosal edge of the tumor.
Pathologic Analysis
Standard pathologic analysis was performed on all radical rectal resection specimens. The rectal tumor was staged according to the AJCC Cancer Staging Manual, 5th edition. 32 In addition, pathologic features such as lymphovascular invasion (LVI), perineural invasion (PNI), distal resection margin involvement, circumferential resection margin (CRM) involvement, and extent of tumor response were documented.
Areas of tumor treatment response were characterized by the replacement of neoplastic glands with loosely collagenized fibrous tissue and scattered chronic inflammatory cells, as previously reported from our institution. 17, 33 Particular note was made for tumors achieving a pCR (no viable tumor) or near-complete response (Ն95% response).
Determination of Recurrence
The prospectively collected Memorial Sloan-Kettering Cancer Center Colorectal Service database, supplemented by a comprehensive chart review, was queried to determine the incidence and type of local and/or distant recurrence. Local recurrence was defined as clinical, radiologic, and/or pathologic determination of rectal cancer recurrence in the prior pelvic treatment field. Distant recurrence was defined as clinical, radiologic, and/or pathologic determination of rectal cancer recurrence at any other site, including, but not limited to, the liver, lungs, and retroperitoneum.
Statistical Analysis
Proportions were compared with a 2-sided Fisher exact test. RFS and OS curves were calculated using the Kaplan- Meier method. The log-rank test and Cox regression analysis were used to identify factors significantly associated with local recurrence, distant metastases, and OS. Statistical analysis was performed using the SPSS Software system (version 11.0; Chicago, IL). A P value of less than or equal to 0.05 was considered statistically significant. The study was reviewed and approved by the Memorial Sloan-Kettering Cancer Center Institutional Review Board.
RESULTS
Patients
The study group consisted of 186 (63%) males and 111 (37%) females. The median age was 62 years (range, 25 to 90 years). Two hundred ten patients (71%) had a sphincterpreserving procedure with a low anterior resection (LAR). Eighty-six patients (29%) required an abdominoperineal resection. One patient (Ͻ1%) underwent a total proctocolectomy. In the LAR group, 109 patients (52%) had restoration of bowel continuity with a coloanal anastomosis.
Pathologic Analysis
Forty-four patients (15%) achieved a pCR. In addition, 19 patients (6%) achieved a greater than 95% pathologic response but did not achieve a pCR (Table 1 ). There was no difference in pCR or near-complete pathologic response rate based upon the interval from completion of EBRT and surgery (P ϭ 0.8).
Of the 297 resected specimens, only 5 (2%) had a positive histologic margin. All positive margins were due to CRM involvement. There were no patients with positive proximal or distal margins.
Patterns of Local and Distant Recurrence
A total of 67 patients (23%) developed either local or distant rectal cancer recurrence. Of the 297 patients in our series, 7 (2%) had a local recurrence only, while 55 patients (19%) had a distant recurrence only. In addition, 5 patients (2%) had both a local and a distant recurrence.
One patient (2%) with a pCR developed recurrent disease. The recurrence was documented in the lungs 10 months after radical rectal resection. In addition, 2 patients (11%) with a near-complete (Ͼ95%) response developed recurrent disease, 1 in the spine 16 months after rectal resection and 1 in the lungs 96 months after rectal resection. In the 234 patients with a less than 95% pathologic response, 64 (27%) developed either local or distant rectal cancer recurrence. The recurrence was local only in 7 patients (3%), distant only in 52 patients (22%), and local and distant in 5 patients (2%).
Local and Distant Failure Greater Than 5 Years After Preoperative CMT and TME
Of the 67 patients who developed recurrent disease, 4 (6%) had recurrent disease documented greater than 5 years following surgery. Three of these 4 patients had a distant recurrence, and 1 had both a local and distant recurrence. The recurrences were documented 61, 71, 76, and 96 months following curative rectal resection. Conversely, only 1 patient who achieved a near-complete pathologic response and no patients who achieved a pCR developed a recurrence greater than 2 years following preoperative CMT and TME.
Overall Survival
With a median follow-up of 44 months (range, 0.8 to 128.6 months), 63 patients (21%) died of rectal cancer. The median OS was not reached. The estimated 5-, 7-, and 10-year OS was 76%, 63%, and 58%, respectively ( Fig. 1 ).
RFS
With a median follow-up of 47 months for survivors, 67 patients (23%) developed rectal-cancer recurrence. The median RFS was not reached. The estimated 5-, 7-, and 10-year RFS was 73%, 68%, and 62%, respectively ( Fig. 2 ).
Factors Associated With Overall Survival
On univariate analysis, a pathologic response greater than 95% (P Ͻ 0.01), pathologic stage III and IV (P Ͻ (Table 2) . When these factors were analyzed using a multivariate model, pathologic response greater than 95% (P ϭ 0.03), positive lymph nodes (P ϭ 0.02), and LVI and/or PNI (P Ͻ 0.001) were significantly associated with OS (Table 3 ).
Factors Associated With RFS
On univariate analysis, pathologic response greater than 95% (P ϭ 0.002), pathologic stage III (P Ͻ 0.001), LVI and/or PNI (P Ͻ 0.001), positive lymph nodes (P Ͻ 0.001), and positive resection margins (P ϭ 0.01) were significantly associated with RFS (Table 4 ). When these factors were analyzed using a multivariate model, pathologic response greater than 95% (P ϭ 0.02), LVI and/or PNI (P Ͻ 0.001), and positive lymph nodes (P ϭ 0.01) were significantly associated with RFS (Table 4 ).
Survival Analysis: pCR and Greater Than 95% Pathologic Response
The estimated 5-, 7-, and 10-year OS in the pCR group was 89%, 89%, and 89%, respectively. The estimated 5-, 7-, and 10-year OS in the greater than 95% response group was 93%, 93%, and 72%, respectively. The 5-, 7-, and 10-year OS was not significantly different between the pCR and greater than 95% response group (P ϭ 0.6).
The estimated 5-, 7-, and 10-year RFS in the pCR group was 98%, 98%, and 98%, respectively. The estimated 5-, 7-,
Five-year and 10-year recurrence-free survival of study population, with 95% confidence intervals. and 10-year RFS in the greater than 95% response group was 94%, 94%, and 64%, respectively. The 5-, 7-, and 10-year RFS was not significantly different between the pCR and greater than 95% response group (P ϭ 0.6).
Survival Analysis: Greater Than 95% Pathologic Response Compared With Less Than 95% Pathologic Response
A total of 234 patients (79%) had a less than 95% pathologic response. The estimated 5-, 7-, and 10-year OS in the less than 95% pathologic response group was 67%, 48%, and 38%, respectively. The estimated 5-, 7-, and 10-year RFS in the less than 95% pathologic response group was 66%, 60%, and 60%, respectively. Notably, the pCR and greater than 95% pathologic response groups achieved a significantly improved OS (P Ͻ 0.003) and RFS (P Ͻ 0.002) when compared with the group that did not achieve a greater than 95% pathologic response ( Figs. 3 and 4 ).
DISCUSSION
We report, to our knowledge, the largest single-institution analysis of long-term oncologic outcome in patients with locally advanced rectal cancer treated with preoperative CMT and radical resection with TME. We have documented that 10-year OS is 58% and 10-year RFS is 62%. It is somewhat difficult to compare our long-term results with recent reports as median follow-up varies from 12 months to 69 months in the literature. 4 -15,17-21 Be that as it may, our reported OS compares well with the 60% to 100% reported in the literature. 4 -15,17-21 In addition, our RFS falls within the previously reported range of 60% to 90%. 4 -15,17-21 However, it must be emphasized that our 10-year OS and RFS represent the longest reported to date. We also documented that a pathologic response greater than 95%, absence of LVI and/or PNI, and negative lymph nodes in the post-CMT pathologic specimen are independently predictive of improved long-term OS and RFS. Our results demonstrating a favorable outcome for cases with a pCR are in agreement with other studies based on smaller sample sizes and shorter follow-up. 6, 18, 27, 34 In addition, our current data, based on a large study population with mature follow-up, suggest that patients with a greater than 95% pathologic response but not having achieved a pCR may have a similar long-term prognosis as those who experience a pCR. Taken together, these data strongly support ongoing efforts to develop methods to increase the extent of pathologic response of rectal cancer to preoperative CMT. We have demonstrated that increasing the interval from completion of radiation to surgery may increase extent of pathologic response. 35 Others have been able to increase pCR rates to 19% to 37% using chemotherapeutic regimens containing newer agents such as oxaliplatin, irinotecan, and capecitabine. 36 -44 Our results demonstrating a significantly improved survival for patients with a greater than 95% pathologic response also raise the question of whether this unique group of responders requires postoperative chemotherapy. However, further studies are required to identify the subset of patients with a greater than 95% response in whom postoperative chemotherapy can be withheld without incurring a negative impact on long-term oncologic outcome.
Currently, the data and recommendations for the postoperative surveillance period following curative rectal resection are unclear, although many clinicians follow an intensive program for at least 5 years. Our data suggest that rectal cancer recurrence may be delayed following preoperative CMT and TME and that surveillance of more than 5 years may be warranted. We report that a fraction of our patients with rectal cancer treated with preoperative CMT developed cancer recurrence more than 5 years following curative rectal resection, the longest interval being 96 months. However, after 5 years of follow-up, a local recurrence occurred in only 1 patient (0.3%). This compares favorably with the 3% local recurrence rate after 5 years of follow-up observed in the Intergroup 0114 trial in patients with rectal cancer treated with radical resection and postoperative chemoradiation. 45 Conversely, we did not observe any recurrent disease more than 2 years after curative rectal resection in the group of patients with a pCR and only 1 recurrence greater than 2 years after curative rectal resection in the near-complete pathologic response group. These findings suggest the potential for planning postoperative surveillance for rectal cancer recurrence based upon pathologic tumor response and may warrant close follow-up greater than 5 years following treatment of primary rectal cancer with preoperative CMT and TME.
There are several limitations of this study that deserve mention. First, although we report a 10-year OS and RFS, our median follow-up was 44 months. However, we have used the Kaplan-Meier method to estimate 5-, 7-, and 10-year OS and RFS. Second, we performed a retrospective study, and therefore it is limited by the bias inherent to an analysis of this nature. Despite these limitations, we feel that our large study population and long-term follow-up allow us to make valid conclusions.
In summary, for patients with locally advanced rectal cancer treated with preoperative CMT and radical rectal resection with TME, the 5-, 7-, and 10-year OS can be expected to be 76%, 63%, and 58%, respectively. In addition, the 5-, 7-, and 10-year RFS in this population can be expected to be 73%, 68%, and 62%. A pathologic response greater than 95%, absence of LVI and/or PNI, and negative lymph nodes are all independent predictors of improved long-term oncologic outcome. Finally, patients who achieve a greater than 95% pathologic response have an improved long-term oncologic outcome, which may not be significantly different from those who achieve a pCR.
In conclusion, the treatment of locally advanced rectal cancer with preoperative CMT and radical rectal resection with TME currently provides the optimal treatment standard for a durable long-term oncologic outcome in properly selected patients. It is anticipated that it will continue to gain acceptance and increasing numbers of patients with locally advanced rectal cancer will be treated using this approach. However, insofar as a substantial fraction of patients will continue to recur after 5 years of follow-up, our results support postoperative surveillance programs beyond 5 years in this patient population. Large, multicenter trials are required to better define the patterns of disease recurrence for primary rectal cancer treated with preoperative CMT before specific postoperative surveillance programs can be recommended. Our work and that of others currently focuses on the identification of the biologic determinants governing rectal cancer response to preoperative CMT, 46,47 evaluation of novel imaging modalities able to identify pCR or near-complete response preoperatively, 33, 48 The authors have confirmed in this particular analysis that preoperative chemoradiation together with a TME, as you have seen, has improved the overall durable 10-year overall survival, as well as relapse-free survival. And those numbers again were 58 and 62%, a very respectable number. Importantly, they have further documented that in this large single institute analysis, you have seen the factors that they have found that are pathologically important to make these predictions for overall and relapse-free survival. As presented, the authors have convinced us that the majority of these patients with rectal cancer treated with these combinations have improved outcomes. Now, this is similar, and Ted Copeland brought this up earlier this morning, to the presentation we made in 1992. Using almost exactly the same regimen, only 5-FU, at the time as a sensitizer and as a preoperative chemotherapeutic, we showed an advancement with improvement in terms of not only overall but relapse-free survival. I think what you have seen today in the authors' outcomes, that their local recurrence rates, which is embedded in the manuscript, ͓are͔ about 2%. That is the best recorded local recurrence rates that I am aware of. You may wish to comment upon this. And further, the 19% distant recurrent rate is also among the lowest that has ever been reported in the literature. I have 3 questions for the authors.
As well documented in the manuscript for the multivariate model, pathologic response rates, as you saw, that were greater than 95%, and an LVI or a perineural invasion with positive nodes were principally the factors that predict relapse-free survival. However, only 15% of the subjects studied actually achieved a pathologic response that was complete. An additional 19 patients, or 6% of the total, achieved a greater than 95% response but not complete. So in total, 21% of their total achieved a near-complete or complete response. That is very commendable.
But the question I have, Dr. Cohen, what measures are actually being implemented at Memorial, and now at the University of Kentucky, to potentially enhance these responses? Have you considered adding new, novel tumor induction mechanisms and drug sensitizers to your radiation? Secondly, in our own studies at the University of Florida and the University of Alabama, where we have gone through various chemotherapeutic regimens, notably the change since the efforts of the NSABP to improve responses by the addition of leucovorin, as well as other international trials that confirm this, most medical oncologists currently use that combination postop.
But my question-and this also is in the manuscript that Dr. Cohen didn't have time to present-you have gone through a number of heterogeneous drug applications such as irinotecan and oxaliplatin in addition to 5-FU combinations. Would you extrapolate upon that and tell us if there are other drug applications that you are currently implementing?
Finally, you have well documented pathologic responses over 95%. In the absence of LVI or perineural invasion and absent lymph nodes or independent predictors, these findings do have prognostic implications for planning postoperative therapy of these patients. Are there select subgroups of these patients in whom you have had these types of complete or near-complete responses and are there patients that you would not consider using further postoperative therapy? And are you planning to place these regimens within prospective databases? DR. WILLIAM G. CANCE (GAINESVILLE, FLORIDA): As Dr. Bland has mentioned, they should be congratulated for such excellent results that they achieved in this very-high-risk group of patients with rectal cancer. They have an extraordinarily high rate of both local and distant control of the disease. There are several important strengths of this study.
First of all, is their uniform surgical approach based on sharp dissection of the mesorectum at the level of the endopelvic fascia in contrast to the manual extraction of the rectum that some authors described in years past. In addition, the ability for 71% of patients to have a sphincter-preserving operation is another outstanding accomplishment, with 52% having a coloanal anastomosis. I have 2 questions for the authors.
First, how can you transfer these principles to the surgical community as a whole? You have very specialized techniques to be able to achieve that level of sphincter preservation and that level of local control. How do we get these methods in the community so that others can apply similar techniques? Second, in line with a question that Dr. Bland had asked, how will this influence your postoperative recommendations? Eighty-six percent of your patients received postoperative chemotherapy, but you allude in your paper that you may be able to exclude patients who need postop adjuvant therapy. Can you really be confident enough to exclude patients from further therapy based on their response? Also, what recommendations do you have for postoperative therapy? As Dr. Bland has mentioned, there are a number of different options for the patient. There is often what I call the Indiana Jones approach to postoperative adjuvant care, making it up as you go, deciding this regimen or that regimen based on a variety of clinical and pathologic factors. Is there a standard approach postoperatively, and how will these results affect that approach?
DR. EDWARD M. COPELAND, III (GAINESVILLE, FLORIDA): I enjoyed your presentation since I have been convinced that neoadjuvant therapy for locally advanced rectal cancer results in an improved survival since we began to use this modality while I was at the M.D. Anderson Hospital about 1976. Try as we may, however, we have had a hard time convincing others of the efficacy of neoadjuvant versus adjuvant therapy until recently. We initially used neoadjuvant therapy to downstage large rectal cancers to be able to do sphinctersparing procedures. The discovery that patients who downstaged to T0 had survivals in the 80 to 90% range was serendipitous. Likewise in our institution, we find that patients with locally advanced rectal cancer who downstage to T0 and have a low-lying lesion are candidates for transanal excision with virtually a zero local recurrence rate.
Do you agree that transanal excision can be utilized in these patients? Patients who are diagnosed initially with small T1 lesions are getting transanal excision quite commonly now and the RTOG trial, as I recall, of patients who had small T1 lesions and local excision had a greater than 10% local recurrence rate. So, should not we offer patients with T1 and T2 rectal lesions neoadjuvant therapy in an attempt to further reduce the size, afford them transanal excision and give them a local recurrence rate of hopefully close to zero? I realize the cost involved in neoadjuvant chemoradiation therapy and the complication rate, yet if the results are so good for locally advanced rectal cancer, should we not consider extending it to patients with smaller lesions and expect to improve on survival possibly with a transanal excision and avoid a sphincter-preserving procedure requiring a complicated low anterior resection and possibly a protective ostomy? So to summarize: transanal excision, is it heresy for these down-staged lesions, and why not extend neoadjuvant therapy to patients with T1 and T2 lesions? Dr. Alfred Cohen, one of the authors, has been very instrumental in wanting to standardize TME for surgeons. How close are we to actually having a standard for an operation?
Finally, one of the unwanted byproducts of radiation preop for rectal cancer is the reduction in the number of nodes that we find. We recommend in the AJCC that 12 to 15 nodes be examined. Have the authors seen a reduction in the number of nodes found in patients who are preoperatively radiated?
DR. COURTNEY M. TOWNSEND, JR. (GALVESTON, TEXAS): Since everything we do has a risk and a finite incidence of complications, what is the incidence of an anastomotic leak, what is the incidence of an anastomotic leak requiring an reoperation and diversion, and what is the incidence of infection, both deep and superficial wound infection?
DR. NIPUN MERCHANT (NASHVILLE, TENNESSEE): I would like to congratulate the authors on their dataset that can probably only be generated in 1 or 2 institutions in this country. I want to correlate these findings with the findings of the earlier paper on improved survival of complete responders to neoadjuvant therapy in esophageal cancer and compare it to our data. We similarly have found excellent survival rates, approaching 100% in patients that have complete or near-complete response to neoadjuvant therapy in rectal cancer and no improved survival in complete responders to neoadjuvant therapy in esophageal cancer. This difference in survival, I believe is related to 3 reasons.
One is that in rectal cancer we do have large trials of neoadjuvant chemoradiation therapy showing survival benefit in these patients, whereas in esophageal cancer, the role of neoadjuvant therapy still remains controversial.
Two, when Heald proposed mesorectal excision as a surgical option, it was clear that improving local control of rectal cancer clearly was one of the mainstays of improving overall survival, whereas in esophageal cancer, the surgery that we do, transhiatal or transthoracic esophagectomy, doesn't show that by improving local control we improve survival in a similar manner, unless we consider a 3-field lymph-node dissection. Our data suggested that control with neoadjuvant therapy did not improve survival in complete responders due to their incidence of developing metastasis.
And thirdly, your results clearly show that adverse pathologic features are a negative prognostic factor for complete response and overall survival. And I think we would all agree that esophageal cancer clearly is a more aggressive cancer with more adverse pathologic features.
Those are 3 reasons, I believe, for the distinction between improved survival in rectal cancer versus esophageal cancer. You asked the question, as did others, regarding the subset of pathological complete responders that may not need to go on to receive postoperative chemotherapy. I think this is a very intriguing question. We have wrestled with this as well and believe that any bulky, apparently aggressive rectal cancer that requires preoperative combined modality therapy should go on to receive postoperative systemic chemotherapy. This is based on the extrapolation of our experience with postoperative chemotherapy where a total of 6 cycles of chemotherapy are given. In the preoperative CMT protocol we give 2 cycles of chemotherapy preoperatively and 4 postoperatively. There is currently an ongoing EORTC study examining whether rectal cancer patients receiving preoperative CMT require postoperative chemotherapy.
Dr. Cance asked several questions. Importantly, how do we disseminate surgical technique which incorporates total mesorectal rectal excision to rectal cancer surgery into the community? I just want to point out that Dr. Alfred Cohen and others made a valiant effort through the means of the American College of Surgeons Oncology Group to establish an educational program aimed at training surgeons in the techniques of total mesorectal excision. I think that is one approach. Another approach is for all of us involved in the training of surgical residents to incorporate formal training sessions in total mesorectal excision within our surgical training programs. I believe that this is a long-term goal that will take place over several years to come but will ultimately result in an improvement in technique and certainly on outcome as well.
Dr. Copeland, I anticipated these questions from you, sir. I have read your work over the years and I think you have raised several very intriguing concepts worthy of further exploration.
With regards to your first question, why not offer the small T0, T1 rectal cancer preoperative therapy? Putting aside the issues of cost and associated side effects, I think this is an intriguing question, which is being explored, in part, by the American College of Surgeons Oncology Group. With regards to exploring a local excision following completion of preoperative combined modality therapy of locally advanced rectal cancer, we recently published in the Annals of Surgery Oncology the risk of leaving disease behind in the mesorectum with this approach. We documented that in the mesorectum of rectal cancers that have undergone a pathological complete response to preoperative CMT, the rate of mesorectal lymph node involvement is about 7%, and 8% for a residual T1 lesion and approximately 20% for a T2 lesion. Therefore, although a local excision following preoperative combined modality therapy of locally advanced rectal cancer is an option, it is fraught with the likelihood of leaving residual mesorectal lymph node involvement behind. We recognize that this is nevertheless an approach which in certain circumstances may be the best option but one that requires that the patient be fully informed of the likelihood of residual disease in the mesorectum.
Dr. Greene asked the question of whether there is a need for any further studies comparing preoperative versus postoperative chemoradiation therapy. I think this question relates to the recent publication of the German Rectal Cancer Study which demonstrates, in a definitive manner, the improvement in local control but no improvement in overall survival with preoperative versus postoperative combined modality therapy. A concern I have with that study is that not all of the patients in the postoperative combined modality therapy group actually went on to receive postoperative therapy. This is not surprising for those of us that take care of these patients as we know that following surgery a number of them choose not to go on to receive postoperative systemic chemotherapy. Therefore, I think there is still the opportunity to explore this question further. With regards to your question on number of nodes, we have seen a reduction, as have others, in the number of lymph nodes following preoperative combined modality therapy.
Dr. Townsend asked the question about anastomotic leak and pelvic infection rates. We have, over the years, presented and published our results where we demonstrate an anastomotic leak rate of 4% in this patient population. I thank Dr. Merchant for his question, which I believe was addressed in response to Dr. Bland's.
DR. ALFRED M. COHEN (LEXINGTON, KENTUCKY): I believe we have agreed that resective pancreatic cancer surgery should be done in specialty centers. I think that argument is over. I have been committed to trying to improve the quality of rectal cancer care in America at the general surgical level in the community. I now believe the data support adding rectal cancer to the cancers to be referred to specialty centers. This is a complicated issue that needs to be discussed openly by the surgical community.
